WITH the recognition of the widespread incidence of cancer, research into its occurrence, cause and treatment is being pursued in an increasing number of centres. This research is supported by governments, by industry and by private subscription. The biggest effort is undoubtedly being made in the United States of America where very large sums of money are being spent, particularly in the field of chemotherapy of cancer; this is financed mainly by the government United States Health Service and the American Cancer Society which relies on private donations. One had the impression that the support of cancer research in Japan was to some extent dependent on industry. Cancer research in China is necessarily entirely under government support and control, but some of the buildings used for the research in Chinese cities were originally provided by western benefactions.
Japan
Cancer research in Japan has a relatively long history. The original work of Yamagiwa and Ichikawa (i9i6) carried out almost 50 years ago showed that coal tar would induce cancer when painted on the ears of rabbits. Later Tsutsui (i9i8) showed that painting of tar on the backs of mice induced skin tumours. These findings have been the basis of subsequent work in the study of carcinogenesis, particularly in the field of polycyclic hydrocarbons. Dr. C. Huggins suggested to me that the Japanese workers succeeded in the induction of cancer in animals when western investigators had failed to do this for two reasons: the Japanese were accustomed to painting because they wrote with a brush; and they are extremely persistent. The induction of cancer in animals takes many months or even years. Later Yoshida (1934) and Kinosita (1940) showed that certain azo dyes such as ortho-aminoazotoluene and butter yellow (4-dimethylaminoazobenzene) can induce cancer of the liver. This work has led to investigations in many countries on the genesis of liver cancer.
Most of the present-day cancer research in Japan is concerned with epidemiology and chemotherapy. Cancer of the stomach and cancer of the liver occur more frequently in Japan than in western countries; the elucidation of the causes of these forms of cancer presents important, interesting, but difficult problems which are being studied. The incidence of these forms of cancer appears to be influenced by diet, but the relationship between diet and cancer in man remains obscure. One of the dietary factors suspected as possibly responsible for cancer in man is yellowed or mouldy rice. One of the moulds which is commonly present in rice stored in damp conditions is Penicillium islandicum. Feeding of rice artificially infected with the penicillium induced a few tumours in rats. Consumption of mouldy rice might conceivably play a part in the induction of cancer in man (Miyake, Saito, Enomoto, Shikata, Ishiko, Uraguchi, Sakai, Tatsuno, Tuskioka and Noguchi, i960).
Investigations in the field of cancer chemotherapy in Japan have been mainly along two lines; the alkylating agents and antibiotics. Among the alkylating agents the Japanese drug Nitromin, which is an N-oxide of nitrogen mustard (HN2), was introduced by Ishidate, Kobayashi, Sakurai, Sato and Yoshida (x95i) and has been used extensively in the East. Nitromin is probably inactive as such, but is reduced in the body to the active nitrogen mustard. Nitromin is much less toxic than nitrogen mustard and can be administered by mouth; it appears to be a useful drug in the treatment of lymphoid tumours. Another interesting development in the study of nitrogen mustard derivatives is that of Sakurai (i96i) who has synthesised a series of chloroalkyl chloroethylamines with different alkyl groups with different numbers of carbon atoms varying from two to six. These compounds have, up till now, only been tested in animals. Antitumour activity occurred with compounds with a side chain with 3, 4, 5 or 6 carbon atoms. Benzyl-(2-chloroethyl)-(6-chlorohexyl) amine and benzyl-(2-chloroethyl)-(3-propyl) amine inhibited the growth of tumours in rats. These compounds are examples of a new type of drug and it will be interesting to see if they have any clinical value.
Japanese chemists and biochemists have isolated many antibiotics or fermentation products with interesting properties. One of these substances, Mitomycin C, although extremely toxic, inhibits tumours in sub-toxic doses. The chemical structure of Mitomycin C has not been determined but it has been used clinically in some hundreds of cancer patients and has produced beneficial effects in some of these. Mitomycin C is administered by injection and the total dose used in a course of treatment should not exceed 40 mg. Japanese workers are actively investigating different fermentation products from the point of view of chemistry and pharmacology. In Japan there is often close co-operation between workers in University laboratories and the pharmaceutical industry. Takizawa and Murayama (i960) have described the induction of sarcomata in rats by injection of hypertonic solutions of different reducing sugars such as mannose or galactose, but not with sucrose. In these experiments the incidence of tumours was always low-generally below the usually accepted level of statistical significance. The occurrence of these tumours has frequently been used as indicating that injection experiments are of little value in testing of food additives for carcinogenic activity. The action of these solutions may be due to the physical effect of the osmotic pressure; the observations present interesting problems which deserve further investigation.
China
Cancer research in China started on a large scale some three years ago when the authorities considered that the problems of infectious diseases were being sufficiently investigated. The Academia Sinica has laboratories in several Chinese cities which carry out investigations in many fields of pure and applied science. The laboratories in Shanghai, which occupy buildings which used to be the Lester Institute, are devoted to biology and biochemistry. In these laboratories, which are well equipped with apparatus from all over the world (including the U. The problems of the origin, nature and treatment of cancer are of universal interest and development of many of these would be facilitated by good international co-operation. Such cooperation, particularly between the East and West, is helped by interchange of workers between different countries. It is to be hoped that there will be more opportunity for young research workers from Eastern countries to work in American, British or European laboratories in the next few years.
